Snakebite and scorpion sting are the most neglected public problems especially in the poor rural communities of South Asia including Pakistan. The frequency of snakebites and scorpion stings in Pakistan has increased tremendously due to destruction of habitats of snakes and scorpions as a result of deforestation and the consequent migration of these poisonous animals towards human settlements. The management of the frequency of snake bites and scorpion stings has been unsatisfactory in this region. In order to investigate and collect information from the inhabitants on the curative values of plants for treatment of snakebite and scorpion sting, an ethnobotanical survey of medicinal plants was carried out from September 2015 to July 2016 to document information from 14 villages of Namal Valley of District Mianwali, Punjab, Pakistan. The Martin method was followed for collecting information from informants about the medicinal plants used for these poisonous bites. A total of 68 plant species belonging to 37 families and 61 genera was recorded. Information obtained included the common names and their families while photographs of all plants recorded were obtained using the Olympus digital camera. The plants documented were herbs (54%), shrubs (26%) and trees (20%). The family Solanaceae was found to be the most frequently used. The dominant plant part in the recipes obtained is the leaf (22%). The most frequently used mode of preparation in the recipes was the paste. Calotropis procera, Arisaema jacquemontii, Albizia lebbeck and Portulaca oleracea were the major medicinal plants recorded. The present study is the first ethnobotanical survey of the area and the first report of the medicinal plants used in the treatment of poisonous snake bites and scorpion stings among the indigenous communities of Namal Valley of District Mianwali, Punjab, Pakistan.
Introduction
Medicinal plants play a pivotal role in the treatment of various health problems due to their therapeutic value. Since ancient times the use medicinal plants has been preferred due to their safety, effectiveness, cultural preferences, inexpensiveness, abundance and availability. Even at present, many indigenous communities depend on herbal medicines for the treatment of various diseases including snake and scorpion bites (Singh et al., 2012; Naidu et al., 2013) . Thus, studies on herbal antidotes are important in the management of poisonous bites from snakes and scorpions (Mukherjee and Wahile, 2006 ).
An accurate measure of the global burden of snakebite envenoming remains elusive despite several attempts to estimate it and, apart from a few countries, reliable figures on the incidence, morbidity, and mortality are limited (Chippaux, 1998; Kasturiratne et al., 2008) . According to World Health Organization (WHO) the estimated number of cases of snakebites around the world is about 5 million per year and the cases are often fatal resulting to death of 2 million people while 0.4 million victims are disabled for whole life (WHO, 2010; Gutiérrez et al., 2013) . On the other hand, approximately two billion people are at risk from scorpion stings, with over one million accidents occurring annually worldwide (Chippaux and Goyffon, 2008) .
South Asia is by far the most affected region in this context (Chippaux 1998; Kasturiratne et al., 2008) . According to World Health Organization's direct estimates, India has the highest number of deaths from snakebites in the world with 35,000-50,000 people dying per year (Chippaux, 1998; Kasturiratne et al., 2008) . Moreover, envenoming by snakebites and scorpion stings impose a high burden on humans worldwide and result in considerable social and economic impact. The countries most affected by snakebites are located in the inter-tropical zone; areas with high rates of field use for agriculture involving adult males who are the most affected (WHO, 2007) . In Pakistan, expiries from snake bites and scorpion stings have been reported to increase every year with about 40,000 reported cases annually resulting in up to 8, 200 fatalities (Kasturiratne et al., 2008; Ali, 1990) . The frequency of scorpion stings and snakebites in Pakistan has been on the increase due to destruction of the habitats of these animals and their consequent migration towards human populations (Nasim et al., 2013) . Snakebite cases are reported from most populated parts of the Indus Valley [Punjab] and the Indus Delta [Sindh] where about 95% of country's agricultural activity takes place. It is estimated that snakebite reports from Punjab150, Sindh 500, Khyber Pakhtunkhwa and Balochistan are less than 50 per year (Khan, 1990) .
At present, the use of anti-venoms from plants has been reported and documented among many indigenous communities in various regions of the world. In spite of the success of this therapy, there is need to search for more plant based venom inhibitors. Poisonous bites from snakes and scorpions constitute problems for medical researchers because they are neither infectious nor preventable by vaccination thus they are neglected conditions with no associated WHO programmes for control and prevention. In Pakistan, lack of proper facilities in rural areas, treatment by quacks, travelling time to hospital for definitive treatment add considerably to morbidity and mortality of cases involving snakebites in particular. A rich and diverse flora of Pakistan provides valuable storehouse of plants used by the tribal communities in remote areas for medicinal purposes such as cure for snakebite and scorpion sting. Previous reports recorded sixty two (62) medicinal plants for the management of snakebite and scorpion sting in northern Pakistan (Butt et al., 2015) .
The main objective of our study was to document how the inhabitants -Awan tribes of Namal Valley, Pakistan, who live as pastoralists, peasants and agriculturists, have employed the plant resources of their area as antidotes for scorpion and snake toxin as with many other health challenges.
Materials and methods

Study area
Namal Valley is one of the most important valleys in Pakistan and a priceless place from an ethnomedicinal point of view. Namal Valley is located at 71°48°45° E longitude and 32°40°10° N latitude, on the eastern border of Mianwali District, Punjab, Pakistan and is nestled amidst the mountains of Salt Range along the border area of Districts Mianwali, Chakwal and Khushab. It has a distinct topography with many lakes, of which Namal Lake is the most visible and largest with a surface area of approximately 5.5 km². The valley is speckled with a number of smaller and larger patches of forests and lakes that are stretched up to the Soon Valley (Sakesar) which is the highest point of the Salt Range. Main villages of the valley include Namal, Rikhi, Kalri, Nawan, Ban Hafiz Jee, Chakda, Dhok Ali Khan, Dhurnaka, DhibbaKarsial, Chaki Sheikh Jee, DhokeAyub, DhokStala, DhokMiani and DhokPeerha. The dominant tribal community is the Awan; others include the Malik (with many sub castes), Pathan and Mian (Figure 1 ).
Figure 1. Map of the study area
Namal Valley represents one of the ancient civilizations of Pakistan with centuriesold vaults on hills. The dominating economic activity is farming and livestock; people mainly depend on farming for livelihood. Sulphur water spring, shrine of Baba Hafiz Jee, Baba Khaki Shah, Namal College, Namal Lake and Namal Dam are the most fascinating places of the valley. 
Methods
Ethnobotanical investigation was carried out from September 2015 to July 2016 in 14 different villages of Namal Valley to document plants utilized for the treatment of snakebite and scorpion sting by the aboriginal people. Ethnomedicinal data was collected following Martin methodology. Informal meetings were held in the 14 different villages of the valley. A semi structured questionnaire was prepared to document the collection, dispensation and usage of the local plants. Information of the ethnic use, common name, part utilized, growing season of the plants for the collection of specimen, mode of administration and locally used recipes were obtained and documented (Martin, 1995) . Photographs of all plants recorded were obtained using the Olympus digital camera. All plant specimens collected were pressed, dried and mounted on herbarium sheets. The dried specimens were labeled and allotted voucher numbers. Scientific names of collected plant specimens were confirmed with help of "Flora of Pakistan" (Nasir and Ali, 1970-2003) . Preserved voucher specimens were deposited in the Herbarium of the University of Sargodha for future reference.
A total of 130 traditional healers (40 women, 80 men and 10 men) of the area were interviewed. The informants were divided into three different age groups, i.e. 20-40, 41-60, 61-80 years old ( Figure 2 ).
Figure 2. Gender data of participating informants devided into three age (years) groups
Results 68 plant species belonging to 61 genera and 37 families were recorded as antidotes used in the Namal Valley. The families, common names, and uses with pictures and reported phytochemical compounds are presented in Table 1 . (Raphael, 2012) The paste of the leaves is tied on the snake bitten site or scorpion sting site with the help of a bandage or leaf extract is given orally to the victim
Tannins, alkaloids and saponins (Parekh et al., 2006) The decoction of the roots is given orally to the victim of snakebite The pulp of the fruit is applied on snake bitten place on skin. Paste of the fruit is applied on the bitten site and also taken orally
Sr.
No. Kang et al., 1985; Nadkarni, 1976) Seeds are used to cure scorpion bite also the root is taken orally for this purpose in raw form Shah et The family Solanaceae is the most dominant (9 species) followed by the Cucurbitaceae (5 species), the Asteraceae, Fabaceae and Apocynaceae (4 species) Euphorbiaceae (3 species) and Amaranthaceae, Amaryllidaceae, Apiaceae, Brassicaceae, Malvaceae, Lamiaceae, Moraceae and Poaceae (2 species each) ( Table 2) . The plant species are mainly herbs (54%), shrubs (26%) and trees (20%) (Figure 3) . The mostly used plant parts are leaves (22%), followed by whole plant (22%), Fruit and roots (17%), stem and seeds (8%) and flowers (7%) (Figure 4) . The frequent mode of utilization is paste (51%) followed by juice (26%), powder (8%), raw form (7%), decoction (5%) and oil (3%) ( Figure 5) . 
Scientific name/voucher number
Discussion
Ethnomedicinal survey is a veritable strategy which provides insight into the potentials of plants. Such knowledge can then be explored for pharmaceutical and medical uses. Ethnopharmacological information is imperative for knowledge about human-plant relationship. This can be helpful when applied in the selection of plants for phytochemical as well as pharmacological studies. The present study brought to the fore the immense hidden knowledge of the Awan tribes of Namal Valley in Pakistan on plant remedies for poisonous bites and stings from Snakes and Scorpions. Members of the Solanaceae which are ubiquitous in the valley are the frequently used plants for these bites. This might not be unconnected with their chemical constituents such as alkaloids, quassininoids, sesquiterpene, lactones, coumarins, triterpenoids, limonoids, and quinolone alkaloids (Saxena, 2003) . Herbs dominated the major plant forms in the recipes and are the most abundance in the area (Shah and Rahim, 2017) . The easy accessibility of leaves by plant harvesters in the region may be responsible for their high frequency of use in the recipes. Leaves are a major source of bioactive compounds (Bhattarai et al., 2006) and less dangerous to plant survival (Giday et al., 2003) . Some of the plants have been screened and found to have anti-venom properties (Murti et al., 2010) . Calotropis procera ranked highest among the documented plants in the treatment of poisonous animal bites and stings as documented in other parts of the world. Its leaf extract are known to have good antidote properties (Sharma et al., 2012b) . In vitro studies showed that Calotropis procera contains sugars, phenols, flavonoids, saponins, steroids, terpenoids, tannins and glycosides (Sharma et al., 2012a) . Several biochemicals have been identified for anti-snake scorpion and wasp venom from Withania somnifera (Lizano et al., 2003; Machiah et al., 2006) , Azadirachta indica (Mukherjee et al., 2008) and Mangifera indica (Pithayanukul et al., 2009) . Achyranthes aspera is a widely used herb in the sub-continent for poisonous animal bites and it is one of the major plants utilized in a variety of ways to treat snake and scorpion bites. Some of the chemicals derived from Achyranthes aspera include saponin, achyranthine, alkaloids, alkaline ash containing potash, tannins, flavonoids, oil and fats, steroids, carbohydrates, and terpenoids (Kadel and Jain, 2008; Rahmatullah et al., 2010) .
Furthermore, Arisaema jacquemontii locally known as "zahr mora" that is widely used as treatment here is considered to be one of the unique plant species being used to cure poisonous bites and stings in the subcontinent and in North America. It is collected by only by professionals and old farmers (Turner and Szczawinski, 1991) . Albizia lebbeck and Albizia procera are also abundantly cited species for the same purpose in Pakistan and other countries of the world. The chemical constituents known from these Shah et (Odhav et al., 2007) .
Conclusion
The present study has highlighted the potential of the plants document in the search for essential drugs in the treatment of poisonous bites by animals and by the snake and scorpion in particular. The Namal Valley in the Mianwali District, Pakistan is underexplored for its exceptionally rich medicinal plants that can serve as important source of crude drugs of plant origins for antidote medicine. This study has therefore, provided a baseline report for new plant based anti-venomous compounds. The leaves extract of documented plant species could be tested for effective anti-venomous compounds.
